Objectives: Phytochemical study of endemic Ferula tenuissima roots and determination of the cytotoxic activity of pure compounds on PC-3.
INTRODUCTION
In recent years, cancer is the main cause of public health probems and the second leading cause of the death in the world despite their advanced imaging and molecular diagnostic techniques. 1 Prostate cancer is the most common cancer in men and is the second leading cause of cancer deaths in the United States after lung cancer. 1 Todays, most cancer drugs used as cytotoxic agents are obtained directly from natural products like plants, marine organisms and microorganisms or indirectly by their semi-synthesis of molecules from this sources. As a result, cancer research on natural products is expanding. 2 The genus Ferula L. of the Apiaceae (Umbelliferae) family is represented by about 185 species in the world and 23 taxa in Turkey. 3 Several species, such as roots of F. gummosa, F. asafeotida have been used in folk medicine as an antidote in poisonings, aphrodisiac, antimicrobial, expectorant and antihemorrhoid, as well as to treat stomachache, colitis in infants, asthma, urinary tract disorders. 4 Monoterpenes, sesquiterpenes (especially daucanes, humulanes, and guaianes type sesquiterpene esters, sesquiterpene lactones), coumarins were found to be the main constituents of the Ferula genus by phytochemical studies. [5] [6] [7] [8] Phenylpropanoid, sulphur containing derivates, triterpenes and their glycosides were also reported. [9] [10] [11] Recent pharmacological research has demonstrated that different extracts of Ferula species contain sesquiterpene derivatives have in particular proven to be cytotoxic on several cancer cell lines. 2, 12 In addition, the extracts have been reported to have antimicrobial, antihelminthic, anticonvulsant, antispasmodic, antihyperglicemic, antihyperlipidemic and antioxidant activities.
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EXPERIMENTAL
Plant Material
The roots of F. tenuissima HUB. MOR& PEŞMEN were collected in Yarpuz Region, 
Cytotoxicity assay and cells
Cell toxicity was analysed by using WST-1 according to the manufacturer's protocol.
PC-3 and RWPE-1 cell lines were obtained from American Type Culture Collection (ATCC Manassas, VA). PC3 cells were propagated using DMEM F-12 supplemented with 5% FBS, L-glutamine (2 mM), penicillin (100 U/mL) and streptomycin (100 μg/mL) while RWPE-1 cells were propagated in keratinocyte growth medium supplemented with bovine pituitary extract and 5 μM EGF at 37 °C with 5% CO2. Molecules were dissolved in DMSO and treatments were done as DMSO volume will not exceed 0.5% 
Chemicals and Other Materials
Mass spectra (Thermo-Scientific TSQ Quantum Access Max LC-MS/MS, ESI). Nuclear magnetic resonance (NMR) spectra were recorded on Varian Oxford AS400 and 
RESULTS AND DISCUSSION
The powdered roots of F. tenuissima were extracted respectively with n-hexane, chloroform (CHCl3) and methanol (MeOH) (3x2 L, each) by sonification at 30 ºC, for 24h. The CHCl3-soluble fraction was subjected to repeated column chromatography (CC) to afford three known compounds (see Figure 1 C NMR spectroscopic data, see Table 1 . C NMR spectroscopic data, see Table   1 .
Compound 3 (Elaeochytrin-A)
All compounds isolated from F. tenuissima were evaluated for their cytotoxic activity against PC-3 cancer cell and normal prostat RWPE cell lines. The IC 50 of compounds that are active on at least one cell line at concentration are given in Table   2 . 
CONCLUSION
Mono, di, triesters of humulane, germacrane, eudasmane and especially daucane type sesquiterpenes and coumarin and lactone derivates are major components of Ferula L. genus. 22 It was observed that the location of the double bond in the daucane ring affected activity, which was between positions 7-8, 8-9 and 9-10. Furthermore, the presence of hydroxyl groups at different positions on daucane ring and the formation of mono, di, tri-ester structures of this hydroxyl group, especially benzoic, angelic, u n c o r r e c t e d p r o o f cinnamic and vanillic acid increases the variability in biological activity. 22 The isolated teferidin compound is jaeschkeanadiol benzoic acid ester isolated from F. tenuisecta roots for the first time in 1976. 21 It has also been reported from F. hermonis, F. pallida.
F. elaeochytris, F. rigidula, F. jaeschkeana roots. 22 Ferutinin was first described in 1973 by Saidkozev A. as jaeschekeanadiol p-hydroxy benzoic ester. 23 It is isolated from different Ferula species previously. 23 Elaeochytrin-A was first reported from F. elaeochytris roots. 20 In our study, it was determined that all compounds were moderately effective on the PC-3 and RWPE-1 cell line. The affinity of the compounds for RWPE-1 cells also indicated that the selectivity of the compound is not as much as expected.
In a previous study, Elaeochytrin-A showed cytotoxic effects on K562R (imatinibresistant) human chronic myeloid leukaemia and DA1-3b/M2BCR-ABL (dasatinibresistant) mouse leukemia cell line on IC50 12.4 and 7.8 uM concentration respectively. 20 In the same study, ferutinin showed cytotoxic activity at IC50: 25.3 and 29.1 µM and teferidin at IC50: 55.1 and 29.5 µM. When the molecular structures were examined, the double bond between C8/C9 position decreased cytotoxic activity. 20 Ferutinin has been shown to have antiproliferative effect on colon cancer cell lines of WiDr, COLO320-HSR, LS-174T 24 and to induce apoptosis and intracellular Ca +2 pathway in human Jurkat cells. 25 Ferutinin showed an ERα and ERβ agonist and antagonist receptor activity with improving sexual function in male and female rats. 26 It has been found that the hydroxyl group at position 3 increases the estrogen-like effect of the presence of oxygen and the presence of electrophilic groups in the p-position of the benzene ring (hydroxyl, oxo etc.). 26 Prostate cancer formation; especially androgenic hormones; is the main cause of uncontrolled proliferation of cells. Ferutinin molecule studies suggest that both the effects on sexual function and the activity of in vitro cytotoxicity studies may be specific antagonist/ agonist effects on androgen hormone receptors. 26 As a result of the our bioactivity studies on the PC-3 cell line with compounds isolated from F. tenuisssima roots, the most active cytotoxic agent of ferutinin synthesis emerged (IC50: 19,69 μM). In addition to the potential phytotherapeutic of phytochemical and bioactivity studies of other genus-related species due to the biological activity of the root extracts of the Ferula taxa and daucane type sesquiterpenoids.
